The search for new superconducting compounds with higher critical temperatures T c s has long been the very heart of scientific research on superconductivity. It took 75 years for scientists to push the T c above liquid nitrogen boiling temperature 1 since the discovery of superconductivity. These discoveries have had impacts well beyond the realm of condensed matter physics, with effects ranging from improvements in medical diagnostic tools, such as magnetic resonance imaging, to the development of theories about the interiors of neutron stars.
this kind of new superconductor have great potential for the fine-tuning of electrical properties. This study opens a window for exploring high temperature superconductivity in chain link organic molecules.
The staring material is an organic compound only consisting of C and H elements with three phenyl rings connected by single C−C bond in para position. It is named para-terphenyl or pterphenyl, together with ortho-terphenyl and meta-terphenyl belonging to the three isomers of terphenyl. As a member of oligophenylenes, p-terphenyl is used as a laser dye and a sunscreen ingredient 4 , and the longest chain member p-sexiphenyl with six phenyl rings can be useful as an active layer in organic light-emitting devices (OLED) 5 . These oligophenylenes may serve as model compounds to understand the chain length effect on the physical properties of poly(p-phenylene).
The doping (reduction or oxidation) of this kind of material increases considerably their electrical conductivity 6 , which contributes poly(p-phenylene) to an important family of conducting polymers.
In our experiments, we doped potassium into p-terphenyl to induce superconductivity. All experiments and measurements were carried on in HPSTAR laboratories located in Shanghai, China. p-Terphenyl (99.5% purity) was purchased from Sigma-Aldrich and purified by vacuum drying method. High-purity potassium metal (99%, Sinopharm Chemical Reagent) was cut into small pieces and mixed with purified p-terphenyl with a mole ratio of 3:1. The mixtures were then loaded into quartz tubes and sealed under high vacuum (1×10 −4 Pa). The sample tubes were heated at temperature 443−533 K for 24−168 hours. After the annealing process, the color of the samples 2 turned to black. The samples were then moved to a glove box with the oxygen and moisture levels less than 1 ppm. For each run of experiment, the sample from the same tube was distributed into several nonmagnetic capsules and sealed by germanium varnish for following magnetization and Raman scattering measurements. Magnetization measurements were performed with a SQUID magnetometer (Quantum Design MPMS3) in the temperature range of 1.8−300 K. The Raman scattering spectra were collected at room temperature in an in-house system with Charge Coupled
Device and Spectrometer from Princeton Instruments in wavelength of 660 nm and power less than 1 mW to avoid possible damage of samples.
Pristine p-terphenyl exhibits the diamagnetic behavior in the temperature range of 1.8−300 K characterized by the negative magnetic susceptibility (Extended Data Fig. 1 ). When electrons were introduced to p-terphenyl through doping potassium, superconductivity and paramagnetism were found in the synthesized samples. The typical paramagnetic behavior in a non-superconducting sample (labeled by 21) was well demonstrated by the excellent fitting of the magnetic susceptibility curve to the Curie-Weiss formula (Extended Data Fig. 1) . A similar Curie-like paramagnetism with surprisingly small Pauli component has been observed to superimpose on a temperatureindependent diamagnetic susceptibility in doped poly-p-phenylene 7 . These anomalous spin properties together with high conductivity 6 and growing optical absorption 8 provide evidence for a conductivity mechanism including bipolarons that carry no spin in poly-p-phenylene 9 .
The observations of high-temperature superconductivity in potassium-doped p-terphenyl (labeled by 23) were detailed by the magnetization measurements. 
